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Exper:ences in thA development of aducatxonal .

software in tbe Netherlands have included the use ¢f individual and
taa@,approaggagi:the determination of software content and how_ it

proce«s, from exportmanta- programs tofprototype to_final_ proauct*

Because educational software is a relatively new phenomenon in

education itself,

it is not easy to determine in advance the actuél

desires of the potantxal user; current production strategies are
lbased on e:thér an. 1ndxvxdual approach ‘a team approach, or a proJect

Guidance tools, pro;ect managmment and system deveIopment -

methodologies, and_the organi:ation of education _into _macro, meso and

- ——— —" -y _-= — — — —

micro levels have been developed to support software. aeveiopmant-

Horkxng out problems has led to splitting the development process

into four distinct phases: (1) describing the purpose of the program;
(2) describing the functional aspects of different subsystems; (3)

determining detailed pedagogical design;

‘and (4) designing the system

by which tho encoding takes plaoer,ln ordgr to stimulate the -

established the_ 5-year_ "informatics. Stxﬁuiatxon _Plan"; three

development centers, each one specifically aimed at a particular

sector of education; 28 regional centers for education and

information technology, and a

a tlearinghouse for educational software.

The need for teacher training programs to include courses -
illustrating the use of computers as educational aids is noted.

(DJR)
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Production techniques for computer-based learning material

Jef Moonen; Jan Schoenmaker

1.

Experlences

Experiences in the development of edu~tional software in the Netherlands
can be summarized as follows.
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A great_ number of projects have been initiated from a research point of

view. &S a result a product—orlented procedure could hardiy hold ground.

Approaches which are supported by one lndlv;dual, mostiy have to
incorporate more people after a while, or fail as a result of the

frustations of insufficient recoqutron, 1nsuff1c1ent compensation for
investments; or insufficient perspectives with regard to the work which
had been carried out:

In_a_team-oriented approach 1t appears that the communlcatlon between

teams of teachers and teams of programmers forms a large obstacie. Both

groups speak different 'languages' and do not readily understand the

problematics of the other. .
Within a team of teachers, it is dIffIcult to reach agreements in

relation to_a common. pecagoglcal approach.

There is a. conSLderabie shortage of professional de51gners of educatlo—

nal software. Even experlenced teachers have grect dlfflcuity in achle-

consrdered that a wide experlence in_ educatlon is a necessary condition
to be a good desxgner, but it is also apparent that this characteristic

1s not suff1c1ent in Itseif

to be a nultxdrsc1p11nary approach between spec1allsts, one. hardiy takes

into account experiences already known for years. in_the computlng

profeSSLon,,and from what is known as essential in a project. approach.

The -direct development of educational software. on target-machlnes is
hlndered, at least_as far as the 1‘ﬂited capaclty of those target-
machines (8-bits)_ is concerned.,Thls rcstrlctlon affects both the

quality of the finatl product, the time investment necessary, and the

possxbliitles to. convert to other target-machines. . _

Discussions about using general programnlng langaages, authorlng

languages or authoring systems are still going on.

Publishers need support from_the government (flnanclally, or through

policy decisions) in order to reduce the risks thev encounter when .. _

introducing. their educational software to the commercial market. Because

of the uncertainty about the profitability of these kinds of activities,

rt is questionable whether this support will_become_ necessary on a

temporary basis or to create support on_a_more pPermanent basis.

Educational software is just_ lzke any other educatlonal material: it

gets out of date. None of these materlals w111 remaln avallable for an

matcrlal, forced by changlng c1rcumstances in currlcula and new

4
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techrical developments. In. the software industry, it i§ known that 30-

60% of the total costs of the product comprisé the 'maintenance' of
programs.

2. Conseguences

Neitner a strict individual approach, nor a strictly separated procedure of
teams of teachers and teams of programners, offer the rexl solution: The
individual approach is impossible to maintain if one aims at large-scale
and professional prodiction. The second approach has the disadvantage, as a
result of lacking standards and concrete specification-forms, that the

communication Letween both teams becomes extremely difficult.

Because educational software is a rel~tively new phenomenon in educatiocn

itself;it is not easy to determine in advance, the actual desires of the
potential user. When the completion of the final product is almost reached,

the potential user then realizes more so, what is desired and what is not.
In the stage of development; this means that moments of evaluation must be

continuously taken_into account, which again leads to the fact that the
entire process becomes distinctly iterative, with as participants the

developers (pedagogical designers, system designers and programmers) and
the target-groups (teachers and pupils),

At this moment (at least in the Netherlands), production stratégies are as
follows:

‘higher secondary primary._
education education  education
individual approact x x x
team approach x x
project approach x

industrial stage

In_the inaividual approach, the whélé,ﬁréiééf,ig run by cne person who

designs; developes, doeés the coding and evaluates. In the team approach,
different teams are responsible for the pedagogical design and the system-
design and coding. The project approach alsc makes use of different teams
but the emphasis is layed upon on the use of professional project-manage-
ment_techniques. ; o , !

In the industrial stage, the producti~a of educational software has to
become an activity which is profitable for the publishers (book publishers,

software houses, computer manufacturers):. As can be seén in the outline
above, none of the educational sectors have yet achieved this_stage:
As a strategy to reach this stage, one has to concentrate firstly

on the project approach. This will §ét the scene for a successful

industrial activitys

Besides this organizational problem, there is also a problem as regards
content that will be of great influence on the development of educational

software. From an educational point of view it is necessary to produce .
educational software that can be integrated into existing curricula. This
can be achieved by presenting Software as a content-oriented supplement to

S
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different parts of textbooks. Another possibilty is the use of software as
a tool which can operate throughout the entire curriculum (i.e. a

wordprocessor). One must__realize that it _is common in the educational

communlty to be able to._ choose between different textbooks: The same

attitude will be the case in re*ation to educatlonal software. These
aspeets dIrectly concern each of the subject—areas, arid may even include
vacious sorts of appllcatlons of computers in educatron. Because of the
h;gn costs 11volved, one coulo questlon whether thlb x no of opportunity -

to_anew. s;tuatlons, bj creatrng possxbrlrtres for teachers/users te modlfy

exzstrng software. A number of -strategies can then be followed:

- creat:ng so-called 'semi-products'; these are programs with a flxed

gen~sral siructure and which have to be supplemented with relevant text,
graphics§, and illustrative material by the teacher: . _
- products which can be modified by teachers using specialized user-

frlendly software tools. . _
At the same tIme, thIs approach couid offer:a solutlon in situations in

Solutlons as mentloned above, have not yet been found. Meanwhile;. __

developments are in a transitional phase; from 'grassroot activities' to

industrial approaches. This is _an. extremely critical phase, because there

is great pressure to accelerate this transition process. Nevertheless, it

is essential that both teachers and puplls remain involved in the develop—
ment process of educatinnal software.

3. Methodologies of educatonai,softwaxe,degeiopment

As guiding tools for the support of software development coiputér sciénce
knows among others:
a) Project management methodologles- including planning, financial
estimates, organization. o B
With the assistance of these. methodologIes, projects are divided into

phases vhich_are evaluated separateiy.

b) System deveiopﬁent methodOIOgles- these are methodologles that can
be used as step by step means, from probleﬂ definition to the design of
a programme. Methodologies dre often specific for the application area.

In order to formulate méthodologies for the development of educational

software it is necessary to specify the term more cieariy.

Educ;txonal software is a combrned name for a broad scale of programmes
used In education.

deternlnatlon of spec1f1catlons for software, our approach is based on the

organization of education. : _
Distinctions are made for three. 1evels of educatronal organlzation-

a) The macro_ level: the level of school organI“ation that is of dlrect

- importance for the school management and administration personnel.
b) The meso levelj the level of the teacher, whereby a distiction is made
in management (management of learning materials and item banks),_

control (item scoring and analysis; choice of learnrrg actrv1t1es),

decision support (advices with respect to the prescription of learning

activities).
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c) The micro level: the level of the educatlonal learning process, wkereby
teacher, student and. computer programne, in some way interact. A three

part division based on these interactions is§ relevant for the software

to be oeveloped ) ) S
c.1) The computer as a learning environment: here the programme is a
tool for the student. ) o _

c.2) The computer as a. learnlng devxcef here the teacher has

transferred a _part oif the. teaching process to the programme. These
are the more traditional CAI-programres.

c.3) The. conputer as teacher- ‘here the learning material,; instruction

strategies, formatlve and summative evaluation elements_are housed

in one programme. This means that the student learns without
direct interaction with the teacher:

4. Software specifi-~ations and tools

The educational applications on macro and meso levels are to be generated
for a large part with methodologies and tools as they ~ccur in general
computer sc1ence. - _

educatlon - whereby database mr:mageme“+ systems are used - and uppllgatlong

as item analysxs can be developed with the assistance of higher programming

lanquageo and methodoloqles from the technical; scientific or administra-

tive automation. o -
As oppnsed to this, the micro level is. very specrfic fo“ educatlon. The

functions that are of importance here are related to the presentation of

> ext and graphxc exampleS, pattern recognition in respect to the analysis

of (re)actxons of the user and the determination of the "flow of concrol",

i:e. the progress of a student in relation to the programme.

by the learnlng materlal the s*udent characterIstIcs and 1nstructlon

strategies._These strategres are chosen dependently of the available

learning material and student characterlstlcs. These kind of programmes

have the most dIf‘lc 1t structure, because there is no general .agreement on

the educatlonal models needed. Moreover, the complexity is even._ greater
when we defiard thar learnér-controlled strategies must also be possible. In

this case we are dealing witi: the domain of the Intelllgent CAL.

iiuch experlenoe has. alread) been nade w1th respect to the computer as
learnlng devrce, which has also resulted in the development of specialized
tools: drIvers, authorlng systems and languag=as. .

The lack in flexibility by making use of these tools, has had as a result

that many developers prefer giving. aﬁwell structhred nlgher programming

language as PASCAL, where in proccedures can be developed that support the

implementation of specific CAL. functions.

Besides these technical considerations there are also two actual arguments

that determine the choice of these la~t solutions: _ .
a) The. -growing 1nterest for the computer as learning. envrronment. Learnlng

environments do not usually fit into_the structure of authorlng systels.

b) The interést for the 1ntegrat;on of different appllcatlons, for
example, compuvter-managed instruction with computer—assxsted inStruc-

.ion.

7
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The olscus ton about the beneflt of different CAL tocls has continued._ for a
iong tlne. However, the quéstlon 1s whether the choloe of a ce1ta1n tooi

systen development methodologles we must es'abilsh that the codlng level

comprises_of only one aspect in the whole dev lopment proc2ss.

Defining the functional and system des1gn and choosing between a linear

approach of the development process or a moré iterative approach, are two
Sther, even more important, aspects in this process.

5 An ideal solution?

A vorkout of the prevIous leads to spllttlng up of deveropment process into

four phases.

Phase 1
In phase 1t is descrlbed for _what. purpose the programme should serve inside

the new (organizational) situation:. In relation to the educational aspect,
an analysxs is_made of the function the programme will £fill. The distinct
value of the use of the computer has to be made clear in this phase.r

we descrlbe these aCthltles as currlculum analysis where; as well as Lhe

analysing of the lea'nlng material; organizational. changes in relation to

teacher-student-computer; are described. In the._ currlculum analys1s,

teachers; pedagogical and. subject-area specxaiists, and in advisory sense,

an_educationail. tecnnoioglst, are invo'ved. The education téchnologist lor.

med:a spec1alIst) fulfills a brldge function between education and computer
science: His advice here is related tc media selection.

Phase 2 ) ,

to be used such as, ‘earnlng materlal modules, data based on students'. per-
formance, dlagnostlcs, drawing of conclusions in relatlon to the flow of
control, subsystems with instruction. strategIes. This can be termed a

global pedagogical design. This design is made by the education technclo-=
gist.

Ehase 3 - ___
Here is is recorded how the subsystems are realised. The Interactlve dlan-

gues, characteristic for CAL, CAL are worked_oat here to screen des1gns and

dialogue forms. The education technoioglst and system des1gner are involved

here. This can be termed the detailed pedagogical design.

Here is descrlbed for exampre in pseudo language, what the algorlthms are,

how data structurés should be lmplemented, etc. This is the system design

The motive. for thxs approacn is; on the one hand that the developwent

process can be made more efficient when at- each phase there is a direct

feedback to the alms (objectlves) of *hat phase. On the _other hand, the

development strategy. Instead the developers must be given the opportunity
to examine former phases before determlnlng the next.

i
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This is of special importance when applying in education. It is well known
that the essertials of CAL lie »n the interaction that is then made possi-
ble. On the nther hand, the moulding of the man-machine interaction on

paper 1§ a roundabout process. In practise; we see that the teacher who has

put his specifications for screen desrgn and dxalogue on paper, is ofte

dissatisfied with what the pro§r;mner ‘has made out of it. In a linear

phase 4 because phase 3 has already been determined. Tha: is why, certainly
when using computers in education on a micro level, development must take
place according to an iterative process.

6- Development levels

As a consequence of what is sald in paragraph 1 and 2, development of
educational software can take place at three different levels.

Level 1: Development of experlmentailprograms
The development of experrmental programs ctcurs in laboxatory—env1ronments.

That. development is characterized by the use of computers in new kinds of

applrcatxons. : ,
These developments occur w1thout dlrect feed back_to the. potentxal target-

aimed at either tho develOpment toois used (hardware-fac111t1es,

programning languages),; or aimed at iearnlng or instruction-theories.

teyel,zr Deveiopmentmof prototypes
This is the level of development which demands the_most attentlon.,UntII

present, most developments have taken place at this partrcular level: This

occurred in either_ a strictly. rndxvrdual context, or in a. more team-direc-

ted context. In most cases; attempts were made to comnerclallze the product

after it had been obtaIned. Thls generally led to varlous addltlonal diffi-

Recentlv, it was thought that_ the. deyelopment of educatronal software could

be held in comparison with; for_ example, the deveiopment of edmlnlstratlve

coftware. Here, there was_the central concept that. a complete specification

of _the_ product could be achieved on the basis of the reguirements of the

user; after thCh the software-producnr could carry out the proqrammlng—
work. Thls situation does not (yet) apply in education. It is not generaily

reallzed that the use of computers in education still shows an unstabie
pattern. It is for this reason that it is rather difficult for the flnal

users to indicate; at the beglnnlng, exactly what is requlred. There is

also the fact that available equipment is continually evolvrng, so that
many. more pOSSIbllItIES - ®ven in-the f1eld of didactics = become at one's
dlSpOSEi. All users of computers in edacatlon find themselves in the

process of learn1ng Whlch continuously leads to new, modified views and
demands.

The consequences of th:s are that_ the development process of an educational

product must be set up In an iterative fashion. Within each phase, the

pOSSlbliItIES of interactlon between ~developers and representatives of the

target-group are of esszutial importa-~ce. During a spec1f1c length of time,

, g
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the opportunlty to make amendments and modIflcatlons must be avallable. To
stimmulate the eff1c1°nc> of this process, one must nake use of advanced
hardware and software tools.

It is. QU1te oerous that these circumstanceg do_ not adapt welI to a more

lndustrlal approach. The first step in the direction of a solutlon is
therefore the separatlon of the deveIopment levels.rThe level descrlbed

documented and accompanied by detailed speclfz-atlons. At this level 2, the

four phases as were mentioned in paragraph 6 agply, f-llowed by the evalua-
tion of the prototype via pilot-projects.

The most Slgnlflcant problem at th:s 1eve1, is the smooth organlzatlon of

this kind of co-operative activity.

Levei jtmﬁenelopmentgoieconsumer _programmes

After the final specifications of the desired product have been establl—

shed the productior of the software should be initiated in an economrcally
effective manner.

g;ggéiaﬁé are now avallable, ohe can now concentrate on the search for the
most eff1c1ent developlng tools. Also; trom_the beglnnrng of this act1v1ty,

the various target-machines for which must be developed can be taken irto
account.

ment. Iin such an env1ronment, the correct atmosphere and_ experlence is

present;. whlch is required in order to think and act in. strrctly economical

terms. At the same time, a direct con*act can_be made with those firms
which will introduce the end product to the market.

7.Agpproach,Inftheguetherlards

1n1t1at1ve of stlmulatlng the 1ntroductron of conputers in educatlon. ThlS
pollcy commenced in_ 1981 Wlth the foundatlon of the. Adv1ce Commlttee for N

and information TechnolO§y (COI).
The first policy-recomiendations by the government appeared in 1982, and

prov1ded for a five-year project {1983-87) in _which aili seotors of

education were involved. Following discussions in parllament, th1s project

was further developeg,;n the._ so-called fInformatlcs Stimulation Plan'

(INSP),,Whlch was establ:shed in June 1984. Agaln, th1s INSP comprlsed a

néfiét-sector. The _educational part of the project has a total. budget of

290 mlilion Dutch Gullders, and stands in_relation to alil sectors of

educatlon (1 e. from primary education. through hIgher vocatronal educaclon,
but excludlng university education). The objective of this project is to
acgueint, within_no more_than_5-10 years, all pupxls with the possibilities

of the. computer and_to_use the computer in education as a tool. This

project must also contribute to the stimulation of the Dutch 1ndustry by
providirg well-skilled employees, the stimulation of the acceptance of the

AT
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new 1nformatlon technology in future generatlons, and to put education to

use_as a potential market for products such as haraware, software and

related services.

The INSP is concentrated around five clusters of measures:

Cluster 1I: the construction of a_ national and reglonal 1nfrastructurt for
the development and dxst*tbutlon of educational software;

Cluster II: carlylng out projects for each school sector in education; in.
which, per sector, distinct prlorltles with regard to potiicres

. ... are established;
Cluster III: measures to be taken within the framework of the in-service

training of teachers; ang provISIon of lnformetlon,

Cluster IV: measures within the framework of the pre-service trainlng of

teachere,,, . _
Cluster V: measures to be taken within the framéwork of educational

research.

In eddltlon to the IWSP, a so-called NIYO—project (New Information

Technologles in Secondary Education) _was. started in 1985 This project aims

towards broad introductinon of . computers in the secundary educational

sector. It's purpose is to provide hardware. (at least B to 10 computers._per

school;_16-bits with MS- DOS) to every school in this sector by the end of

1988, to train (at least three) teachers per school and to. provIde every

school w1th a basic software package. The NIVO is a co—operat1ve project

between the government, educational organisations and industry.

In the INSP the prlorItIes have been establlshed wlth regard to the
inservice. traInIng of teachero, projects in vocational education_and to the

initiation of a natlonal infrastructure for the benefit of software
development and distribution. o _

Characteristic of the INSP is the._ co-ordlnated approach by means of
project-oriented pollcy within. the MInIstry of Education and Science, and

an approach by means._ of . project-management. The stlpulatlon of the policy

to be followed is carried out by the ™roject Staff Education and
Iinformation Technology (PSOI). This group has been affiliated to the

nlnIstry. The project~management (i.e. the. production_of, or the 1n1tiaton

of planned activities, advice; guidance; and evaIuatIon) is carried out by

the -COI, at least as far as. the construction of an infra-structure and the
projects in speclal-; primary- and secondary educatlon are concerned. For

this objective; the coI has establlshed and made provisions for project-.

management teams. Other external management teams have been._ ass;gned to the

sector for vocatlonal educatlon, the training of teachers and the educatio-

nat research.
Mostly significant for this article are the actIv1tIes within the framework

of cluster 1I.

As was mentioned before;. the development of educatlonal software can be

carried out_ at three 1evels, with a mdajor problem concerning the smooth

organization of ac*1v1t1es at the level 2. To solve this problem, some

actlons have been taken in the Netherlands'
- A reglonal support structure. has been establlshed.
- A clearinghouse for educational software has been establlshed.

TO support the level 3 development, a facllltary co—operatlon has Leen
created in the contéxt of the NIVo-project. o
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8. Development,centresland development groups

The butch government has created three. devel0pment centres, each one
specially aiming at one partlcular sector of educatlon.,These development
centres are affiliated to. a _number of teacher-tralnlng institutes.

These centres_ _have. been entrusted wrth the (partial) task of developing
educational software. Two main tasks can be distinguished: _ . _.

- (Involvement 1n) the development of software w1th1n the frameworx of

INSP;
- the canalization and stxmuiatlon of good ideas for software development

from the field of education. S

The_centres suppo*t an agreed methodologlcal approach in. software

development, concentrated towards aspects such as: technicail qualit1 (use

of certain (system) software and software toolS), modularlty, portablllty,
documPntatlon, maintenance. They can also provide support in the definition

phase of a project.. _ .. _

The development centres therefore, play a central role within the_ framework

of _the 'ievel 2! development of educational software. Supplementary,rthey

are grven pOSSlbllltles to be able to react flexibly. to.initiatives from
the field of education, both by advising; offering programming assistance
and so forth. I .

ordinated by the COI through the project-manager,of cluster I.,

in contrast, the development groups focus their._ actlvxtzes towards the

coding aspects of the development process. But they can also be asked, when

necessdry, to become involved in the design process. Development groups are

founded and used as is needed. Mostiy they are availablé within existing
lnstltutes .

9. Relations with other organizations

Apart from the 1mportance of a common methodologlcal approach the

organization of the interaction between the Various groups and actlvrtles

is_essential..

Three klnds of act;vrtles play an lmportant role in. thrs respect.

- the actlvltles of the regional centres for education and information

technology, .
- the activities of the. c1earrnghouse for educatlonal software

- the activities of users associations.

ThelRegIon314Centres for Educatlon and Informatlon Technoiogyliﬂsol)

For the support and guidance of the 1ntroductxon of computers in Dutch
educatlon, 28 RSOI's have been created. They are af‘lllated w1th teacher-

training institutes and . school-guxdance institutes. The basic principle for

this action was to create a near-school approach. Supplementary there were

two other consxderatIons.

- to realize a regional concentration of the scarce expertlse in this
field; S - ~ o
tc concentrate a number of important aspects which are of fundamental

12
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significance in the introduction of computers to education: in- and
pre-service training facilities; co-ordination_of information_services

about the use of computers. in_education; aenonstratIOn of educatlonal

soitwarz; initiaticn, guidance and support of projects, coritributions to
the develorment of educatronal sv.tware.
Three of these RQOI 5 are also appointed as development centres.

SDPplementary to <he actrvrtler of these developnent cen*res, the RSOE'

educ tional scf_ware in order to stimulate development of new ideas about

the kind of educational software the¥,want.

The Clear1nghonsezforlEducationalASOftware : o
To assist education in determining th~ quality of educational softwars ; the

qovernment has started the INKON-project. INKON is the_abbreviated. form for

Inventory, Assessment and Information distribution of educational softwarec.

The projeéct is carried cut bij the COI in. co-operatlon with the CRL

{Central Registratior_of bearnlng Aids) which is affiiiated to the

National Instltute for Curriculaom Development (SLO).
he CRL will. chrefly direct 1tself to the registration and the objective

descrxptron of educatlonal software. The ”OI wlll concentrate 1ts

software. - , _
Apart from belng characterized by. the prov1slon of various services towards

teachers; the_ INKON-progect also has an addltlonal value. ;t is expected

that the project; in course of tlme,rw111 increasingly evolve in research-

actrvrtles, formulatlon and irtensification of criteria-requirements which
that educatlonal softwa*e has to meet. ThlS 1nformatron can then be used by
ThlS results in & process by which the qnallty of the educational software
- and the iutegration of that software in the curricula -~ can be Struc-
turally improved:

ihé;USErSAASSOCLatlona and their $pec1al Interest Groups

There are mdny dlfferent users a.:SOClaL:LQnS in the fleid of computers and

a ve1y slgnrfLCnnt,role as proneers in the support and lntroductlon of

computers in. edu"atrona W*'h tne 1ntroductlon of the INSP, a number of

to which they -_and_in partlcuiar thelr speclal interest groups - can contri-

bute_in_the evaluatlon o software.
it 1s known that a valuable assessment is not qute complete without the.
experlence of 1t S use-in a classroom=-situation. That data and_information.

can partlcularly be collected by teachers who have gained. experlence in the

use of corguters. The special interest groups form the basis on which this
element. of the software-assessment can take place:

10. The Training of Developers

Developers of educational scftware demand contributions from Hoth teachers

and programmers, both in the role which_ fits their capabllltres best of

all. Until now; the tralnlng of teachers has haradty paid any attentlon to
the use of conputers as educational aids. This means that, in all training-
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schemes for teachers in schouls, courses must be organized which illustrate
these specific aspects. There is also a great demana for prcject-mandgers
who can fulfill the link-function let-een teams of teachers and pro-
gramners. These persons should be well informed of_the_educational-_

didacticalr,technological-,and program-technrcal aspects of development work.

At the present; in the Netherlands there is only one training-scheme
available for. those wishing to prepare themselves for this particular
specialism. These courses are prov1ded by the Twente University of
Technolcgy, the same university to which the COI is affiliat«Ad.

11. The role of the Centre for Educatroncand,Informatxonifechnoiqu;iﬁﬁii

The COI plays a central role as co-ordinating 1nstitute in the
methodological support for the development centres and grougs. The COI1 also
co-ordinates the activities of the regional ¢3ntres and is responsible for
the clearinghouse for educational software.. . . . _ o

Within_the COI1; _there_is a_development department whrch is entrusted wrth

the productxon of experImental programs (=the level 1 development) and of

prototype programs (—the levei 2 development) The co1 has also been

educationiand information technology in the context of an international
network of such centres, initiated by the EEC.

12, Postscrlpt

At the end of the 1970's, the use of computer-based learning had been going
on for more than-ten years, but a definite breakthrough in education had
not yet keen achinved. ,
One could even say that computer-based learning Was saved from extxnctxon

enthusrasm arose, and the whole process of considering the use of computers
in learning Situations started all over again.

Row,; 5-6 years later, one is confronted with the same problem- will there
be a real breakthrough for computer-based learning, .or not? The situation

is_again very critical.. Some_think that one needs more of the new

technological wouders (vrdeodIsc, networking) to. make it realIy happen.
Reality is. that a breakthrough Wlll only be reached when it can be shown
that computerfbased learning results in an increase of- productivity of our
éaucatibna1 system; That iﬁcréésé in productivity can be ichiévéd in two

less time, and/or, achxevrng new goals in educatIon in the same perzod of

time. Results show that in both circumstances, computer-based learning can
help to achieve this objective.
dowever, the eff1c1enf use of computers in education depends entirely on

software has only partially been available._ Much more. software must,

therefore; be_made generally available: This means that the presently

established forms, with regard to the developmenf of such software, require
careful revision. The end-product must be able to be produced in an
efficient, industrially-oriented fashion.. .

As was said before, the organization of the entire development process -

from experimental programs to prototype and final product - carried out

coherently so that it is smoothly. compatrble, whereby each of the

partxcrpants can influence activities at the right time and in an efficient
manner, is the principle problem with which one is confronted.
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